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"The Combination of Concentration and Chemical Polari-ation," §.V. Gorbachev 
Inst. im D.T. Merdeleyev, Moscow 


" Qhur Fiz Khim, Vol 26, No.9, pp 1303-1310 


> An eq is proposed expressing the realtion bet the cd and the conditions of electrolysis when 
there is combination of concn polarization with chem polarization. The theoretical eq agrees 
- satisfactorily with the previously ded empirical relation bet cd and temp. The eq expresses — 
the smooth change of exptl activation energy with increasing polarization potential. The 
author states that. this gives the true relation bet the cd and potenthal, It is ncted 

that the velocity characteristics of the electrclysis kinetics and the magnitude cf the 
activation energy of chem polarizaticn have a great effect on the results cbtained by 

the conventional graphic methcd cf detg the potentials cf decompn 
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oP Theory of autocatalytic reactions. Znur. fiz. khim. 26, iio. 10, 1952. 


_ The derivation of N. A. Shilov's eq for the kinetics of spontaneously 
accelerating reactions is given, A method fordatg the const of Shildv's eq from exptl 
data is described. An eg for detg the reaction rates as a function of time is given. 
On the example of the oxidation of silver abietate, the effect of the temp on the . 
kinetics of spontaneously accelerating reactions is illustrated. A derivation of the 
Christianson-Kraners eq is given. It is shown that this eq has a purely empirical 


character. 
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_ Authors” + Gorbachev, 8.-V., ‘and Vasenin, Re M. 
i Mtle 


es ae Hieiga * bee, as. g ¥ — ir fe ae or 2 
SMEAR Ch een auedeadél |. 


7 Effect of. potassium ions ‘on the copper electrodeposition process. a 


: Periodical 


| Abatraot 


| ode during Cu deposition in the presence of — 
“um 20ns. of: various ‘concentrations, introduced in the form of KoS0,5 aoe 
was investigated. A ‘connection between the phase~polarization and other’. 


forms of polarization ‘and the gradual conversion of the phase larization 
nto co urin te 


ential which 
occurs during constant potassium ion concentration and during increase in 
petassi ton concentration at. constant potential. fhe effort ot K* on 
6 activation energy of concentratio po zathon is explained, The.  . 
_ current density in all instances, with exception of high temperatures or low . 
potentials, was found to be decreasing under the effect ‘of K2S0). nty-one 
references : 20-USSR and 1-German (1917-1953). Graphs; cae aig 


drawin BS 


Institution : The D, I, Mendeleyev Chemical-Technological Institute, Moscow | 
Submitted 2 April 10, 1953 9 |. Piccard . 
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. Abstract . 
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at various phases of the process, 
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Institute : The D, I, Mendeleyev Chemical 


Submitted ;: September 5, 1953 
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~ Technological Institute, Moscow - 
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USSR/ Chemistry - Chemical technology 

“Card 1/1 Pub. 147 = 6/27 | 

- Authors _ Immaylov, AW, >» amd Gorbachev, S S.Ve 


Title | 2 Diepereitility of complex Cu-electrolytes containing ethenolamines 


pene : Thur. fin, ‘khim. 2a/a, 229-235, Feb 1954 


' Abstract : The. effect of concert ratdon. and other factors on the Pree and 
distribution of Cu on a Cu-cathode, in complex ethanolamine containing . 
electrolytes, was investigated. The introduction into the electrolyte _ 


~of-a- complex forming agent*="monoethanolamine™ and” tristhanolanine -<was 7c" 

seen to increase the dispersibility and better distribution of the metal. 
Increased temperature decreases the dispersibility of the electrolyte and 
impairs the distribution of the metal. The effect of the electrode 
potential on the dispersibility and distribution of the metal ia discussed 
and a direct dependence and ‘parallelism between the dispersibility of the . 
electrolyte and. the magnitude of the activation energy was established. Six. - 
references: 5-USSR and 1-USA (1923-1952). Diagrams; graphs. 

Institution The D.I, Mendeleyev Shey Cae hese Set ee Institute, Moscow 

Submitted April 9» oe 
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Card 3/1 “Pub, wt eT | : 
_ Authors at “Gorbachev, S.¥ey and 4 Inaylor,: A Ve Fy 


. Title og _ Dlsporstbility < of “complex 0 cu electrolytes containing sodium pyrophosphate. 


7 | Perfodical + : Bur, fie. kid ap, 236-059, Feb 1954, 


m Abstract. . The dispersioi lity and: distribution of a metal on the surface of an: S anpuie ar oi 
cathode, during the deposition of Cu in the presence of pyrophosphate solu- . 
tions, was investigated. It was established that temperature changes in - 

the case of electrolytes having pyrophosphate additions do not affect the 
dispsrsibility and metal distribution on an angular cathode. The magnitude 

of the electrode potential had.a definite opposite effect on the dis-- a 
persibility and metal distribution, The effect of the concentration, of the | 
introduced complex forming agent (Ray, P07), is explained. An entirely 
different mechanism of the cathodic eocbas was observed during the Cu-ion _ 
discharge from the bgtephoephate ree pepe di Three USSR references (1949- 
1954). Graphs, 


Institution + 3 The Dsl. Mendeleyev Chenical-Technological Institute, Moscow 
“Submitted Paaies % 1953 
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B Title _ # | Review of Shilov's Equation, 


Periodical + Zhur, Fiz. Khim. Vou, 28, Ed. 4, 760-761, Apr 195), 
, Abstract +. . The article contains comprehensive critical review of N. As Shilov's” 


Equation, used for. determination of 


the kinematics of bond reactions, zs 
1 theory on above) 1 


‘Institution a ee Mendeleey's Chamico-T 


echnological Institute, Moscow, 
| Submitted : February 4, 195, - | 
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V., and Kudryashoy, I. V. gee , 
“Title . t - Dependence of. partial. vressures of a toluene = 2, 2, 4 - trimethylpentane = 
OS ey oh ~ system upon the composition at 40°C temperature ee SORE Oye ES el 


Authors 4 Gorbachev, Ss 


‘Periodical + Zhur. Fis. Khim., 28, Ed. 5,°902 = 905, May 1954 


f Abstract : The toluene ~.2, 2, 4 ~ trimethylpentans system was investigated by a new. 
ie tated _ method applied in. the measurement. of partial pressures of components. of 
brinary liquid systems. The experimental procedure of the investigation 
_ is described, The results showed that the dependence of the partial pres- 
sure upon the composition of the studied system has a negative deviation. 
from ideality. Three USSR references, Tables, drawing. 


BS Institution ; The D. I: Mendeleyev Chemical-Technological Institute, Moscow 


Submitted : Oct. 1, 1953 ~ 
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Gorbachev, Sy: v.. F a Yurkevich >» tas N, 


‘ ea the. Mnetion of etectroyti nickel-plating -_ 


hur, fie, ‘him, 28, Ed, 6, ‘uz0 - 1128, June 1954. 


New data on the slectrélytie nickel-plating of metal surfaces; ‘ara gj 
presented, . The polarization during electrolysis of NiCls solutions 4 iit ie 


water and the changes in polarization, as result of temperature 

‘fluctuations, are explained, The effect of temperature, on the nechanisn - 

of electrolytic nickel-plating, is discussed, Structural diagrams, of «s F 
‘the plating obtained during electrolysis of a NiClo solution at 20 ancl 60°, 2 fl 
are included, Eleven USSR references, Graphs, a 


‘Institution og The D, I. ‘Mendeleyev |  Ohontoa-fechnologicat Institute > Moscow 
“Submitted Novenber ‘18, 1953, . 
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- USSR/ Chemistry ~ Physical chemistry ey . 


Gard 1/1 Pub. 147 = 1/27 = 


Authors +. Izmaylov, A. V., and Gorbachev, 8. V. 


| ‘Title : Theory of dispersibility of complex cupric electrolytes 


Periodical + Zhur, fiz.-khim,. 28/9, 1529-1538, Sep 195% 


‘Abstract t Experiments with complex cupric electrolytes showed that the nature of ite’ a 
 dispersibility is determined by the mechanism of the cathodic process and ° .: 
type of polarization. The two possible mechanisms of the cathodic ‘process, _- 
during: cathode separation of metals from solutions of comolex compounds, are © 
explained, A definite relation between. disrersibility and temperature, cath—. 
ode potential and concentration of the complex forming azent was established, & 
A theoretical approach toward selection of conditions most favorable for the. § 
obtainment of best dispersibility for electrolytes is presented, Sixteen = .. 
references: _13-USSR; 2-USA-and 1-German (1910-1954). Graphs. 


Institution : The D, I, Mendeleyev Chemical—Technological Institute, Moscow. 
Submitted +: April 9, 1953 


“RSS + 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516020019-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516020019-7 ‘e 
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“Gard 3/L | Pub. 447 - 16/972 


-futhors . + Gorbachev, S. V., and Vabel!, Ya. I.. ee 

a en as a 

Title. — : Potentiometric method of determining the irreversible naphthalin oxidation. ©. J 
eo, potential = ie PRO ee ee 


Periodical :  Zhur. fix. Khim, 28/9, 1662-1667, Sep 1954 


m@ Abstract : A new objective (differential-potentiometric) method for the determination .. 
' ' of oxidation votentials of irreversibly oxidizing substances, is introduced. [i 
‘The method was first used for measuring the potentials of a reversible ByS~_ 
tem formed by the reduction-oxidation buffer present in the: reaction mixture. 
The naphthalin oxidation potential was determined by the divergence of po- 
tentiometric titration curves plotted during the oxidation of the naphthalin 
with potassium permanganate with Fe-ions in the role of buffers. No foreign @ 
-buffers were found to be needed during naphthalin oxidation with Ce-sulfate..- 
The introduced method also makes it possible to determine the nature of the of 
oxidation »roducts. Six references: 3-USSR; and 3-USA (1927-1951). Graphs, - an 
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* polsetaeh ion. as stated. in the Me Smutek work 


"Periodical Thur fiz. Khim, 28/9) 168-1689, Sep 195k 


B Abetract ‘Critical review of. the report by M. Smutek (1953), ee ia the ‘daleilation 


‘of -concentrational and chemical polarization, is presented. The ‘errors made - 

by Smutek in his report are listed, together with the necessary corrections. 
se _. Fourteen references: _ 13-USSR and 1-Czech (1945-1954). ; 
~ Instavubion : The D. I. Mendeleyev Chemteat-Technological Institute, Mc : 
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: Authors t Gorbache vi 820 


eee t Application of the potentiometric method to the study of kinetics of ir= 


_ ¥eversible oxidation of naphthalin in solution 


 Perfodical 1 Zhur, fiz, khim, 28/10, 1782-1788, Oct 1954 


- Abstract 1: The application of the potentiometric method, for the study of the kinetics = 
: of naphthalin oxidation in an acetic acid solution and in an acid medium of ae 

acidified H2SO4, is described, The method is based on the study of changes © 
in the oxidation~reduction potential of the reaction mixture, The oxidation — 
of naphthalin in an aqueous acetic acid solution with cerium sulfate takes 
place as a bimolecular reaction with an activation energy of 140001500 cal., 
and the oxidation under identical conditions but with potassium permangan- 

ate occurs as a self-accelerating reaction. The energy of activation of the i. 
limiting phase was determined, A method was introduced for the determi- 
nation of the energy barrier of an irreversible oxidation reaction, Seven ~~ 

_ references: 4-USSR; 2-USA and 1-German (1905-1954), Table: graphs, 


Institution : The D, I, Mendeleyev Chemical-Technological Institute, Moscow 
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: Effect of Na-ions on the Gu electrodeposition process 
Zhur.- fic. khims 29/11, 1922-1927, Novenber 195k. 


cconcentretional, followed by an increase in the applied potential. Results 


thermal derendence of viscosity and clectrical conductivity of the solutions 
_ yas. investigated aud the results are tabulated, Six USSR references (1930~ 


“February 21, 195k - 


Pubs Ui? ~ 8/22 


en eremrnasarimainaaes iar, 
™ f 


A study of cathodic polarization during Cu deposition in the ‘presence of 
Na-ions revealed a smooth transformation of the phase polarization into 


obtained ty adding a certain wsount of Na-ions into the copper sulfate 

solution are described, The relation between the increase in tha: rate of. 
the electrode process and the degrce of Cu-ion hydration, which takes. ~ 
place under the effect of secondsry cation hydration, is explained. The | 


1954) « Table; graphs. 


The Ds I, Mendeleyev Cheiical Technolovical Institute, Moscow . 
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Effect of Rb and Cs-ions on the Cu electrodeposition process . 


hur. fine Khim, 26/11, 1928-1934, Novenber 1954. 


sriments were: conducted to determin the effect of Rb and Cs-ions on 
the cathode process of Cu-deposition. The effect of Rb and Cs salt addi-- .. 


explained, The dncrease in the effective activation energy, observed ~~ 
during the inaraase in cesium sulfete concentration, reaches “4 maximum. ~ 
only at low potontials and high adidlition-concentrations. The relation. 
between the secondary cation concentration, at which the rate of origl-- 
nation of motel crystallites is equal to the rate of feeding and dis— _ 
oharge of. metal ions, and the nature of the secondary cation, is discussed. 


Five USSR references (1943-1954). Tables; craphs. 
The D. Ie Hondeleyev Chemi.cal. Technological Institute, Moscow 
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“Mitle st Effect of alkali-metal ions on the Ga electrodeposition process. 


MB Periodical 1 Thur, fiz. Khim, 28/12, 2156-2169, Dec 1954, 


Abstract =: The factors which mst be taken into corisideration during the study of - 

- "the effect of forelgn cations on the Cu electrodeposition process ara 
- discussed, It was found that the’ attraction intensity of ions depends 
upon their deformability in the electrical field of the electrode, | 

An increase in the ion electron polarization coefficient is followed 
by an increase in the reaction energy between the ion and the mstal. 
Surface which in turn increases the cathode polarization and reduces 
the current density. Foreign cations of greater hydration energy and. 
low polarization coefficient increase the rate of the electrode —. 
Process. It was established that the effective activiation energy of 
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“cohcentrational polarization 4s the 


(Additional Card) 


linear function of the. election 


polarization coefficient which in turn depends upon the polariz- 


Tables; graphs. 
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B Title «== g. Regarding the report. by 3. V. Gorbachey and E. Ya. Mindovich entitled, [i 
Oe Le "Distribution of Picric Sora Pad 2 aoe eee 


--Pevfodical  Zhur, £42, Khim, 28/12, 2232-2233, Doo 1954, 


~ Abatract és a Critical review is ‘presented on the report by S. Ve Gorbachev ‘and : ates . . 
. Ee. Ya. Mindovich entitled, "Distribution of Picric Acid", The critic --.. 


., points out the errors in the report and explains that the errors 
. originated because the authors applied the Boltzmann distribution Jaw - 
which is inapplicable in such a case instead of the Berthellet law 
which is best suited for such problems. Five references ; 1 French;” -- 
3 USSR and 1 German (1870-1953). ¥ Bees Be ; rere 


‘Institution eer a : 
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Title “The ‘Kinetics of electrochemical oxidation of raphthalin 4 in. an. 
ae ea acetate: solution . 


Periodical + © — 2hur, tie. khin, o/h, 15-22, dan 1955 


_. Abstract, 2. "The: ‘eleotrocheuteal kinetics: of naph halin oxidation: was Sieeniete 
: io ee over a wide temperature range (20-80) by the polarization. “curve method. 
. The two consecutive processes accompanying ac tetiaioe oxidation over _ 
8 Pt-anode are. described. = hones be 


o So: Institution: ‘The D. ae Mendeleyev Chenical-Technologtcal Institute, } Moscow ie 
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Periodical + “ thur. fies-khims 20/1, 15-22, Jan 1955 
Abstract: The first process: was ‘found to be Limited by the direct” reaction of oo 


tages Pubes Lele the naphthalin molecule with the Pt-anode and the second'one by: the =~. i 
eiea -.. -@iffusion of the molecules of the naphthalin oxidation product. .The : 


‘directly proportional dependence of the current density upon the «| 

‘concentration of the reagent was accepted as an indication that the. - > 
electrolysis process ig perfectly identical to ordinary chemical . 
reactions. Five USSR references (1948-1954). Graphs, é 
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GORBACHEV, S.V.; VABEL', Ya.le 


rd : 
Kinetics of electrochemical oxidation of naphthalene in a solution of 
acetic acid, Zhurefis.khim. 29 no.1:15-22 Ja '55. (MLRA 8:7) 


1.. Khimiko-tekhnologicheskiy institut imeni D.I. Mendeleyeva, Moscow. 
(Naphthalene) (Oxidation) 
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‘Kinetics of electrochemical oxidation of  -naphthoquinone and of its ¢ . 
mixtures with naphthalene. Zhur.fiz.khim. 29 no.1:23-27 Ja '55. 
(MIRA 8:7) 
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(Naphthoquinone) (Naphthalene) (Oxidation) 
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1. Thiniko-tekhnologicheskiy institut im. D.I. Mendeleyeva, Moskva. 
(Vapor pressure) (foluene) (Pentane) 
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Influence of the rate of cooling on ultimate supersaturatien. 
Zhur.fis thin. 29 n0.6:1027-1030 Je '55. (MERA 9:1) 
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GORBACHED., SV. 


USSR/Physical Chemistry ~ Thermodynamics. thermochemistry. Equilibrium. 
: Physicochemical #helysis. Phase Transitions, B.8 


Abst Journal: Referat Zhur ~ Khimiya, No 19, 1956, 61017 


Author: Gorbachev, 3. V., Shlykov, A. V. 
pa SE Aaa retreated 
Institution: None 


Title: Dependence. of Limit Oversaturation of Salts on Temperature and 
Stability of Solutions 


Original 
Periodical: Zh. fiz. khimii, 1955, 29, No 8, 1396-1403 


Abstract; Determined was the magnitude of oversaturation 4C for aqueous 


SOlutions of the salts M03, KC], KBr, KoS0}, KoCraQvg KBrO 
see ore Cu(NO3)>*3H50 at different temparetieac. si a 


limiting oversaturation of solutions of KNO. » KCl, KBr, KoCro ; 
KoS0),, KBr03 and KI03 decreases with increasing temperature d 


er ee ; : R000516020019-7" 
0582/RBPROVED-FORREL EASES: MIG), 2090 nciGHhs ROPBG-09513R0 
tee Physicochemical Analysis. Phase Transitions, B-8 . 


| Abst Journal: Referat zhur « Khimiya, No 19, 1956, 61017 


Abstract: to greater increase in solubility of the salt as compared with the 
increase in limiting concentration. In the case of KRr0. crystal- 
lization of oversaturated solutions takes place within t interval 
5 996.59 and no sharply defined metastability limit could be de- 
tected for them. Solutions of Cu(NO3)o°3Hp0 do not crystallize 

ntaining 1<2% HoO was held at 


crystalline. If y V@h of energy from the fluctuative grouping 
occurs at a high rate phase thus formed can be of amorphous or 
latent-crystalline nature. For KNO2 and KBr was measured the de- 
pendence of the time of beginning ob crystallization on the 
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-Catogory + USSR/Solid State Fhyaics - Morphology of Crystels, - ey 


“tbs Jour j Ref Zhur ~ Fizike, Ho 3,. 1957, No 6697 


Author  : Gorbachov, §,V.,-Shlykov, ‘nV, . oor 
Title . 4 Voneerning the Surfece Tension of the Crystrlline Nucleus: 
(Ene Solution, Se 


Ordg Pub + th, fiz. khimii, 1955, 29, No‘ 10, 1777-1783 
Abstract 1 The euthors boliove thet the equetions uscd tc estimate the 
“surfece tension ff on: the boundery. betwoon the crystelline 
-nuclous and the melt (or solution) end connecting the speed 
of producticn of nuclei with the degroe of supercooling or 
‘superseturetion (Volmer #,, Weber, fe, Ze phys, Chem., 1926, 
119, 227, Frenkel, Ya.I., Kinetic Theory of Liquids, 1945, 236) 
ere not sufficiently well grounded, for in their derivetion 
no account hes been talon of the following facts: 1) the 
“formation of the now phese in the form of nucloi is essen-. . 
tially e non-isothermal process; 2) the sacend lew of 
- thermodynemics. cernot bo epplied to nuclei measuring approx= 
imately 10-6 om; 3) supersaturated solutions cennct be 
. Card 2.1/2 en we 
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: Abs Jour : Ref Zhur - Khimiya, No T, 1957, 22h99, 

Authors ; -S-—V..Garbachey Yurkevich, Yu. yy, 5. oe 

Inst Mot aiuen DET, eWPRLE ey (Hey - TReaval. Last, Mostow 

Title : Polarization of Nickel Electric Crystallization from Solutions 

NiClo in Aqueous-Alcoholic Mixtures. 
Orig Pub : Zh. fig. khimii, 1956, 30, No 4, 922.927, 
Abstract : 


By method described before (RZh khin. 21955, 


perature range of 20-90°, the kinetics of ¢ 
Ni-electrode in @lycol, a 


§ 
7221), at the tem- ts 
athodic processes on 


analysis » Some peculiarities of studied cathodic Processes are 
noted namely: presence of maxi 


lutions 3 analogy of hydro 


USSR/Physicnl Chemistry. Electrochemistry, aan - 
‘REPROVED FOR RELEASE y.0G413/ 2000 a a a ad 
s : ; | 


increase of glycerin contents, attains its 
cerin contents and then dimin 


imum grows anew, The authors coma to the 


amount ond character of polarization at electric crystallization 
of Ni from aqueous-alcoholic mixtures depend strongly on mixture 
composition, 
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USSR/Physical Chemistry--Solutions. Theory of acids and B-1] 
bases, 


Referat Zhur--Khimiya, No 3, 1957, 7639 


Gorbachev, S. V. and Grabova, Ye. I, 

‘Nateisen D1. Mewaleev Cuan - Técwnel. cute, Moscew. | 

A refractometric Method for the Investigation of Diffusion Processes 
and Its Application to the Study of Diffusive Solution 


Zh. Fiz. Khimii, 1956, Vol 30, No 6, 1228-1237 (English summary) 


A new refractometric method is proposed for the investiation of 
diffusion processes. The method makes it possible to determine 
the distribution of the diffusing substance in a liquid layer up to 

10 cm thick; using the index of refraction. The main element of 
the apparatus is a cuvette, one of the walls of which forms a side 
of a completely reflecting priem. The accuracy of the determina- 
tion is ~~ 1074, | The method offers the advantage of Studying diffu- 


1/2 ; -l- 
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Abs Jour: 


bases, 


Referat Zhur--Khimiya, No 3, 1957, 7639 


sion processes over a wide range of concentrations. The method 

has been applied to the investigation of the kinetics of the solution 

of CuSO, in H,0. _A comparison has been made of the experimental 
data with a theoretical calculation of the diffusion of the solute par- 
ticles without taking into account convection, The theoretical results 
can be brought into good agreement with experimental data by the 

use of averaged refraction coefficients. 
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Author : 8, Y. Gorbachev -Yu.. N. Yurkovich, 
Inst : DF. Wesnelecs Chen -Tecuwl. Dusty Mascon. 
Title : Combination of concentration, chemical and phase polarisations 


Orig Pub ; 


Zh. fis. khimii, 1956, 30, No 8, 1880-1882, 


Abstract ;: 


In development of works published 
fiz. khimii, 1950, 20, 888, 1952, 
fered, which, 
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Mffect of the composition of binary hiquid mixtures on the ad- ~~~. 
.. sorption of their vapors on carbon at 40°C, Trudy MKHTI no, 24: 
380-388 '57. (MIRA 1126): 
(Adsorption) (Systems (Chemistry)) 
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Tn wenory of eA, Isgaryehev. Zhur,fis.khie. 31 no.4:928-931 
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AUTHOR: 
TITLE: 


PERIODICAL: 


ABSTRACT: 
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Gorbachev, 8.V., Khachaturiyan, 0.B. 76=11-23/35 
The Dependence of the Velocity of Eleotrolysis on the Composition 
of Reversible Redox Systems (Zavisimost’ skorosti elektrolisa ot 
sostava. obratimykh okis1itel' no-vosstanovitel' nykh sistem) 


a. Pigioheskoy Khimii, 1957, Vol. 31,.Nr11, pp. 2526-2533 
USSR 


The system ferro-, ferriayanrides was investigated. The method ex- 
ployed was that of the temperature dependence of current density 
on the polarization potential, which was used in a number of works 
(e.g. Ref.6-10). The investigation of the kinetics of the electro- 
chemical reaction oxidation of ferro-, ferriqyanides shows that 
with a concentration of 0.1 and 0.3 M and 25, 40, 60 and 60° C the 
velocity of the process conoemed is limited by the concentration 
polarization. An equation is derived with the help of which it is 
possible to compute the dependence of amperage on composition in the 
case of any polarization potential for reversible redox systems. 
There are 8 figures and 12 references, 8 of which are Slavic. 
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PERIODICAL: 


ABSTRACT: - 


AUTHORS; 


Gorbachev, S. V., Mil'chev, V. A. gov /156~58-1-5/46 


aan aaa oe h : 
The Blectrolysis of the Reversible Oxidative-Reductive System _ 


up to a Temperature of 200°C (Elektroliz obratimoy okislitel'no-~ 
vosstanovitel'noy sistemy do temperatury 200°C) 


Nauchnyye doklady vysshey shkoly, Khimiya i khimicheskaya 
tekhnologiya, 1958, Nr1, pp. 17 - 18 (USSR) 


The temperature method of investigating the kinetics of 
electrochemical processes is more and more used. The experinents 
are, however, usually limited to the range of 20 - 80°C. Data 

on the electrolysis at more than 100° are therefore almost 
completely lacking. In the present paper the rules governing 

the temperature-kinetic method at higher temperatures were to 

be rechecked. A system of the ferri- and ferrosulfates 

(solution 1;: 1) was subjected as redox system to an electro- 
lysis in several molar concentrations at platimumelectrodes. 

A thermostatic autoclave served for this purpose. Figures 1 

and 2 show the obtained cathode and anode polarization curves ; 
distanced by 20° between 20 and 200°C. A reduction of polari- __. 
zation and a rapid inorease of the boundary of the applicable 
current densities were observed with rising temperature. The 
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given dependence lgii- ®/T of the cathode process at different 
- potentials (Fig 3) up to the limit current (dotted line) 
confirms the general rules governing the temperature-kinetis 
method. A similar dependence applies also in the case of the 
anode process. Figure 4 shows the calculated values of Aur 


with increasing polarization. The constancy of the quantity 
: A,, during the polarization ‘speaks in favor of the fact that 

a concentration polarization takes place in the given. 

electrochemical cathode and anode processes. Ant amounts for 


the. cathode process to 3550 keal/mol and correspondingly Aur 


of the anode process to 3110 kcal/mol. There are 4 figures and. 
3 references, 2 of which are Soviet. 


ASSOCIATION: Kafedra fizicheskoy khimii Moskovskogo khimiko-tekhnologiches- 
_ kogo instituta im.D.7.Mendeleyeva (Chair of. Physical .Chemistry .— 
of the Moscow Institute of Chemical Technology iment. wt ify 
D.I. Mendeleyev) ; 


Card 2/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516020019-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516020019-7 


The Electrolysis of the Reversible Oxidative-Reductive  SOV/ 156-58-1-5/46 | 
System up to a Temperature of 200°C « 


SUBMITTED: September 23, 1957 


Card 3/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516020019-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516020019-7 


AUTHORS; © 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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Khachaturyan, 0. B.y-@orbachew, S. V.— Sov /156 -58-1-6/46 


‘Phe Polarization of Reversible Oxidative-Reductive Systems 


(Polyarizatsiya obratimykh okislitel 'no-vosstanovitel 'nykh 
sistem)Ferro-Ferri Ions (Ferro-ferriiony) 


Nauchnyye doklady vysshey shkoly, Khimiya i khimicheskaya 
tekhnologiya, 1958, Nr 1, pp. 19 - 22 (USSR) 


In spite ofa great number of papers on the kinetics of the 
electrochemical oxidation and reduction of the iron ions in 


‘ golutions a uniform point of view concerning the nature of. . 
_ the polarization which accompanies this process has hitherto 


been lacking. This is shown by a survey of publicationa(Refs 
1-6) according to which the nature of the overcharging process 
of the iron ions is not finally explained. Therefore the authors 
investigated its kinetics in sulfuric acid solutions under 
application of the temperature-kinetic method (Ref 9). In this 
connection the mechanism of the most retarded stage which 
determines the velocity of the whole process may be determined 
reliably only if the following three factors are investigated: 
a) The absolute value of the effective activation energy, 
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b)its dependence on the polarization potential, and c) the 
influence of stirring en the velocity of the proceeding process. 
Solutions of bi- and trivalent iron sulfate in 0,1 n.sulfuric 
acid were investigated. Figure 1 shows curves which were plotted 
for 0,1 M solution in a not stirred electrolyte at 20 - 80°C. 
The curves increase rapidly with rising temperature and the 
polarization is reduced. The imperfect symmetry of the anode~ 
and cathode curves points out that the anode process is lagging 
behind the cathode process. It was found that the curves of 

the current density logarithm versus the inverse temperature 
function in a wide range repregnt parallel straight lines 

(Fig 2). On the strength of the obtained polythermal curves 

the amount of the effective activation energy (Ref 9) of the 
cathode- and anode process was calculated for all investigated 
concentrations. It fluctuated between 6 and 7 kcal/mol. Since 
stirring is a oriterion which suggests a diffusion nature of 
the process, its influence was investigated. Figure 3 shows 
that the stirring of the electrolytes reduces to a great extent 
the polarization and inoreases the current density. The values 
of the activation energy were in this case not equal to the 
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last mentioned. It was found that also a peptatsoniad! (proto- 

tropnyy ) mechanign ‘takes Place beside the ionic conductivity. 

Thus an occurrence may be assumed of a hydrolysis in the 

sulfate iron solutions which leads to the formation of the 

colloidal iron hydroxide. The latter was proved as well. The 

iron hydroxide plays the rdle of a surface-active addition 

in the solution. The existence of the latter causes an in- 

creased value of the amount of the effective activation energy - 

(Ref 10). There are 3 figures and 10 references, 3 of which 

, ere Soviet. 
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S0V/153-56-2-18/30 


Khachaturyan, Ow +, Gorbachev, S. ¥V. 


Electrochemical Kinetics of Some Reversible Redox Systems 
(Elektrokhimicheskaya kinetika nekotorykh obratimykh 


- okislitel'no-vosstanovitel'nykh sistem) ‘ 


Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimicheskaya n 
tekhnologiya, 1958, Nr 2, pp 106-113 (USSR) ee 


The reversible systems have a particular position among the. 
various electrochemical processes. The number of the different 
elementary stages which are responsible for the occurrence of 
polarization is here the least. Therefore, quite recently, the 
investigators have taken much interest in redox systems espe- 
cially in. such typical cases as ferro-ferricyanides (Ref 1) 


and others (Refs 2-6). In these studies, however, the influence 


exercised by the composition of these systems upon the rate of 
the electrochemical reaction is scarcely being considered. Zven™ 


_in those papers where this was done (Refs 5-8), no conclusions 


with respect to the rate of electrolysis were drawn. The au- 
thors investigated the problem under review for systems of the . 
ferro-ferricyanides and of simple iron salts. The method of 
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|. Measurement and the equipment were already previously describ- 
ed (Ref 11). Diagrams of the "electrochemical activity" on the 
basis of the isotherms of the dependence of the electrolysis ; 
rate upon the polarization potential (Fig 1) were studied. 
These measurements were carried out for various relations of 
oxidized and reduced ions at 20°, 60°, and 80° with e total 
concentration ofthe. solution of 0.1 M. Neutral salts of ferro- 
ferricyanides and iron sulfates in a 0.1 N sulfuric acid were 
tested. As it can be seen in figures 2 and 3, the isopotential - 
curves of the dependence of the electrolysis rate on the com- 
position of the system pass through a maximum. This maximum is’ 
shifted with the increasing polarization potential and with the 
change of the composition of the solution. This shift is char- 
acteristic both of anodic and cathodic processes. The investi- 
gation of the systems (Refs 11,12) shows that the above rules 
remain valid for all concentrations (up to the saturated solu- 
tions) and for all temperatures investigated. From this it may 
be concluded that the rule detected is not determined by the 
individual properties of the system investigated, but apparent- 
ly by the most retarded stage of the process. This stage pos-— 
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sesses a diffusion nature. Starting from this it was tried to 
calculate the curves obtained. After various computations the . 
authors establish the equation (6), from which can be seen. 

that the position of the maximum on the curve is determined by 
the total concentration, the polarization potential and tem- eek 
perature. If the equation (6) is applied to the desoription of 
the experimental data regarding ferro-ferri ions, only the 
character of the rule observed can be determined. The maximum 

of the corresponding curves remains below the maximum computed - 
and the rate of the process is considerably reduced as con- 


pared with its calculated value (Fig 4). Finally, the determi- 
nation and dependence of the soe (setens fceanetton 4) 
r 


(Tables 1,2) are discussed. Thus the autHors proved that ina 
system consisting of ferro-ferri-sulfates quantitative devia- 
tions from the values computed by equation (6) are observed. 
They are explained by adsorption of the colloidal iron 
hydroxide on the electrodes. There are 4 figures, 2. tables, 
and 18 references, 10 of which are Soviet. 
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_ AUTHORS: ‘Hail'chey, Ye Ae, Gorbachev, $.V. _ 80V/156-56-2-9/48 
. forbacher, 8-¥- 


TITLE: — Blectric Conductivity of Aqueous Solutions of Ky SO Li. SO.) 
znsQ, and CdS0, at High Temperatures (3 slektroprévoinost* 4 

vodngkh rastvofov K,S0,, Li,SO,, ZnS0,, CdS0, pri vysokikh 

temperaturakh) 4 4 4 4 


PERIODICAL: Nauchnyye » doklaay vysshey shkoly, Khimiya i khimicheskaya 
tekhnologiya, 1958, Nr 2, pp. 238-239 (USSR) 


ABSTRACT: . Theoretical investigations of the problem mentioned in the — 
.. ° title are of high interest and attract increesing interest. 
However, data on this subject are very sparsely. (Refa 1-4). 
The authors! investigations were carried out in an autoclave 
with en electric wiring according to a simple measuring =. 
nethod whichvas described giving full particulars (Refs 5, 6). 
The diagram in figure 1 shows ee dependence of the specific 
electric conductivity (") of K,80, and Li,SO, on the tempera- - 
ture. Henceforth it can be secn ay a mounting temperature 
and a riging concentration result in « considerably mounting 
value of . At least no maximum can bc seen in thefurves. | 
Furthermore it appears from th: diagram that thefincrease of 4 
Card 1/3 at an increasing temperature exceeds the increase due to an 
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increase in concentration. An analogous dependence on temperu--. 
ture exists for solutions of ZnSO, and caso (Fig 2)» The ~ 
presence of maxima in the range oF 100-113 ‘is characteristic 
of bivalent-metals.. Apparently univelent metals reach their 
maxima at much higher temperatures (Nef 3). As is known tric 
valent metals roach the maxima of electric conductivity at 
temperatures of 60°. As is well known the change of x is cor~ 
related with the temperature together with the appearance 
of maxina, with the change of viscosity of the solution and 
with the @felectrie: constant on the one hand as well as with 
the radius of the atmosphere end the relaxation time on the 
other. There are 2 figures and 6 references, 3 of: which are 
Soviet. 3 
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TITLE; Effect.of the Concentration of the Electrolyte on the 
Cethodic and Anodic Polarization of Zine and Cadmiun 
(Vliyaniye. kontsentratsii elektrolita na ketodnuyu i 
anodnuyu polyarizateiyu tsinka i kadmiya) 


PERIODICAL: Izvestiya vysshikh uchebniykh zavedeniy. Khimiyo i khiniches- : 
kaya tekhnologiya, 1958, Nr 3, pp 121 - 129 (USSR) iS 


ABSTRACT; The electrode processes differ from ordinary hetero- 
geneous chemical -processes in the fact that their 
activation is not only caused by molecular collisions 
due to thermal motion but also by means of the enersy 
of tne electric field. In this respect the concepts 
taken.from the usual chenical kinetics proved to be 
insufficient as they do not take into account the 
specific character of electrochemical reactions. 

A survey of. publications (by far not complete, as the 
authors believe) is given (Refs 1-16). The velocity 
: - of the anodic dissolution of a motal is not allowed 
Card 1/4 to depend on the ion concentration of this metal in 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516020019-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516020019-7 


Effect of the Concentration of the Electrolyte on. the Sov /153-58-3-21/3 0 
Cathodic and Anodic Polarization of Zine and Cadmium : 


home, 


Card 2/4 


the solution, and in no way can.depend on the nature 
of the anion, starting from kinetic rules (Refs 8,9). 
Nevertheless, there exists such a dependence 

(Refs 10-12). It may be seen from the survey of 
literature mentioned that no definite character 

of the dependence can be found in the experimental 
results although the velocity of the cathodic and 
anodic processes depends on the concentration of the 
substances. In spite of the great importance of 

this problem there are no systematic investigations 
mentioned in publications dealing with this problen. 
The authors investigated the dependence of the current 
density. on the concentration at certain polarization 
potentials for the electrodeposition and the electro- 
lytic solution of zine cadmium in the solutions of 
their salts. Their sulfates within a wide concentration 
range from 2.1079M to 2M were used for this purpose. 
The polarization was investigated by means of the 
compensation method and Vagramyan's method. It was 
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found that the character of the rules (independent 

of the method of investigation) is maintained for 
zino-as well as for cadmium. The velocity of the 
cathodic and anodic processes for zinc and cadmium 
inoreases monotonously. with the increasing concentration 
of the electrolyte at a constant polarization potential 
between 20 and 80°, and is proportional to the con- 
centration with one fractional exponent. The experiments 
on the electrolysis where convection currents near 

the electrodes were suppressed, showed that the 
character of the dependence of the velocity of the 
electrodé processes on the concentration remains 

the seme as under the conditions of a natural con- 
veoction. Professor A.7.Vagramyan made the rapid 
measurements in his laboratory possible. A.P.Popkov 
took part in the measurements and their evaluation. 


There are 10 figures, 1 table and 17 references, 9 of 
which are Soviet. — . 
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“AUTHORS: Gorbachev, S. V., Atanasyants, A. G. Sov /156-58-3-7/52 - 
" §TTLE: ~ mhe Effeot of the Concentration on the Velocity of the Electro-  ~ 


lytic Precipitation and Dissolution of Zinc and Cadmium in 

Sulfate Solutions of These Metals (Vliyaniye kontsentratsii 
na skorost! elektroosazhdeniya 4 élektrorastvorentya: teinka 1. 

kedmiya v restvorakh sultfatov etikh metallov) 


“PERIODICAL: | Nauchnyye doklady vysshey shkoly, Khimiya i khimicheskaya —— 
tekhnologiya, 1958, Nr 3, pp. 430 - 434 (USSR) = 


ABSTRACT: The cathodic and anodic polarization of zinc and cadmium were 
investigated over a wide range of concentrations of. the. ~ 
corresponding sulfates by means of the compensation method and 
the method suggested by Vagramyan. On this occasion it was 
found that the cathodic and anodic polarizations decrease with 
increasing concentration. aoe 
Furthermore, the authors investigated the velocity of the 
separation and dissolution of zinc and cadmium in relation to 
the concentration of the single neutral" salts (the sulfates) 
of the corresponding metals. The investigations were carried 
out at a constant polarization potential within the temperature - 

Card 1/3 interval of 20° - 80°; they showed that the velocity of the 
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two mentioned processes increases monotonously with the 
inoreasing concentration of the solution, viz., proportional 
to the concentration of the dissolved salt. 

The experimental results obtained are given in diagrams. They 
show: the influence of the concentration of 2nS0, (Diagram 1) 


and caso, (Diagram 2) on the cathodic and anodic polarizations 


of zinc and cadmium at 20°; the dependence of the velocity 
of the dissolution and separation of zinc (Diagram 3) and 
cadmium (Diagram 4) on the concentration of ZnSO, and CdS0, 


at polarization potentials of 40 m¥, 120 mV, 200 mV and 360 
m¥. I= keC" (a= const, T = const) holds for the reaction 
velocity, where I denotes the reaction velocity (current density)» 
¢@ the concentration of the (reacting) initial substances, 4 the 
polarization potential, T the temperature, k the (geiae ty) 
constant (dependent on temperature), n the order of reaction. 
The n-values for zinc and cadmium sulfate solutions are given 
Card 2/3 in a table, There are 4 figures, 1 table, and 20 references, 


12 of which are Soviet. 
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- ABSTRACT: 


76-1-24/32 
Gorbachev, 5. V.', Gusev, N. I. 

The Bffect of the Form and the Size of an Blectrode Surface on the 
Polarization in the Anodic Dissolution of Copper (Vliyaniye forny 

i velichainy poverkhnosti elektroda ne polyurizatsiyu pri «noiom ra- 
stvorenii nedi) — 


Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Wr 1, np.18U-193 (USSR) “ 


‘For the purpose of clarifying three questions measurements were Se 
carried out here. 1.) What is the effect of the electrode form with 
unchanged surfece of the electrode on the value of the anodic pola-~ 
rigzation under otherwise equal conditions (constant current density 
and temperature). 2.) What is the effect of the size of the elec- 
trode surface with an equal forn cf the clectrode on the value of 
the anodic polarization under otherwise equal conditions (constant 
current density and temperature). 3.) Character ond degree of this | 
effect in the case of a concentration- and chemical polarization. 
All measurements were carried cut in two electrolytes at 20°C: 0,05 
HM CuSo +5H,0 and 0,05 I CuS0,.5H,0 + 4 EH HLSO,. ‘the anodic procesa- 
was inVestigated. The neasurénen s show abdveal 1 that the effect 

of the convection processes are quite differcnt inlthe case of a - 
concentration- and of a chemical polurization. At the chenical po- — 
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lavinttion. At the chenic2l polariszution the effect of the convec-. ° 
tion is very unimportent and, with gone anproxiination, it may 
be assumed to be negligible. On the contrary, at a linited value 
of the concentration. polarization with an unchanced current density 
the convection processes displace the poluriszution by hundreds of. 
aillivolts. On a comparison of the three kinds of electrodes - ver- 
tical bar, vertical plate and horizontal spiral it appears that the 
greatest polarization is observed at the horizontel gpiral. It is 
7 shown that the lengthening of the wire has different offects in 
the case of a vertical bar or a plein horizonsal spiral. In the. 
first case the lengthening of the wire at constant current density 
causes the increase of. the polarization. ‘the nore concentrated 
CuSO, solution produced on occasion of the anodic dissolution of 
the éopper electrode in a way covers the electrode with a snicid 
.of increused concentration. In the second casa, at the horizontal 
plain spiral. the convection current does not displace tha range of 
the increased CuSO, concentrations alon:; the electrode surface, but 
fron the elactrode downward into the more concentrated parts of 
the solution. ‘the increase of the spiral surface with unchanged 
current density signifies an increase of the current intensity and ~ 
- Card 2/3 an increase of the intensity of the anodic dissolution. The latter 
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one, for its part, decreases the size of polarization. There are “he 
9 figures, and 6 references, 4 of which are Slavic. 
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TITLE:  ~—--«CThe Application of the Dual Electrode Method for the Differentia= 
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(Primeneniye metoda dvukh elektrodov dlya razlicheniya 
kontsentratsionnoy i khinicheskoy polyarizatsii) 


FERIODICAL? (3). Hisicheskoy Khimii, 1958, Vol. 32, Nr 2, pp. 37be379 
USSR 


te 


“ he authors investigated the agra res in the dissolution of 
"copper at the anode of a CuSO). 5H,0-solution as well as in a 
solution of the same salt wit Bi cs addition of sulfuric acid. 
The measurement of the ae ee curve was carried out in two 
experiments at the same temperature and with electrodes of the 
same material, In one experiment the operation electrode was for= 
med like a flat spiral with few windings in the horizontal plane. 
vertical to the lines of current. In the other experiment the elec™_ 
- trode was a flat platelet situated in a vertical plane also at right 
angles to the flow pattern. The polarization measurements were: 
carried out in 0,05 M CuSO)» -5H_0-solutions and in 0,05 M CuSO), - -SH,0 
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+ LM H)S0) solutions. From the polarization curves obtained it 


can be seen that anode polarization very strongly depends on the 
temperature, With a rise of temperature the anode polarization 
decreases in the electrolyte only containing copper sulfate as 
well as in an electrolyte with CuSO), and free sulfuric acid. For 


the determination of the nature of the anode polarization in the 
dissolution of copper the method of temperature influence on the 
velocity of electrolysis was applied (references 1-5). A compari= 
son of the results of measurements with different anodes shows 

that great quantitative differences of the polarization values 
occur in concentration polarization. In chemical polarization, how= 
ever, the polarization is within the limits of error,the same in 
the case of the horizontally situated spiral anode as well as in 
the case of the vertically situated platelet anode. These facts 

are explained by the anthors as follows. In the case of the plate= _— 
let anode important convection currents are formed in the liquid, 
The intensive convection currents at the anode lead to a quick 
regeneration of the solution and therefore cause a decrease of 
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see atoh: In has case “of the spiral anode, however, the 

convection currents in the liquid are very small. This leads 

to a-slow regeneration of the solution at the electrode and 

thus to an increase of polarization. Summarizing, it is stated 

that by using two different electrodes the horizontally arranged 

spiral and the vertically arranged platelet- it is possible to - 

determine the character of polarization and to differentiate the |. 

concentration polarization from chemical polarization. 
‘. There are 8 figures, and 7 references, : . which are Slavic. 
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PERIODICAL: 


Chahou. Shao-Min?, CorbgcheverSn—theom 163263 21/43 


An Investigation of the Kinetics of the Oxidation cf 
Alcohols in Solutions. (Issledovaniy? kinetiki okisle= 
niya spirtov v rastvore) ~~ 
I. The Kinetics of the Oxidation of Alcohols With 


Potassium Permanganate and Cerium Sulfate (I. Kinetika 


okisleniya spirtov permanganatom kaliya i sernckislym 


tseriyem) 


Zhurnal Fizicheskoy Khimii, 1958, Vol 32. Nr dy 
pp 635-639 (USSR) a 


The kinetics of alcohol oxidation has already been 
investigated several times, e- > by Moravekiy and Stingl 
(Reference 1), Evans and Day (Reference 2), and others. 
B. V. Tronov and collaboretcrs determined that the velo= 
eity of oxidation of alcohols with potassium permanganate — 


” Susys @ second order equation. Merz, Stafford and Waters: 


(Reference 5) found that the alcohol oxidation is to be 
considered a double~electron transformation. As a conse= 
quence, Drummond and Waters (Reference 6)e4% this wa ue for 
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An Investigation of the Kinetics af the Oxidation of Alcohols 
-in Solutions. I. The Kinetics of the Oxidation of Alcohols With 
Potassium Permanganate and Cerium Sulfate 


the extraordinary slow alcohol oxidation by cerium suls 
fate and manganese sulfate. The oxidation kinetica of 
some organic suhstances in acid solutione cf cerium sul» 
fate were investigated by Conant (Referen-e 7), Shorter 
ani Hinshelwood (Reference 8), as wel] as by S. V. Gcr= 
bachey and Ya. I. Vabel? (Referense 9). In tke present 
paper the activation energy in alcohc]l oxidations ty 
potassium permanganate in neutral and acid medita_as well 
as by acid serium sulfate solutions, is investigated. A 
method of preparaticr is given. In preliminary experi= 
ments it was found that this alcohol oxidation exceeds 
the normal one tenfold, where it is assumed that the 
reaction of the later is a second srder one. Diagrams 
and a table of the calculated activation energies of the 
oxidation of a number of alcohols ty jo0tassium 
permanganate are given. The oxidation kinetics with ceo 
rium sulfate weva followed potentiometrically. Because 
of the slow course of the reaction,the activation energy 
Card 2/4 had to be calculated from the reciprocal temperature ty 
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the sits ants ou method. In the paper by B. V. Tronov 
(Reference 3), the higher velooity of oxidation by po= 
tassiun permanganate in an acid medium, as compared to a 
neutral ona, is explained by the reduction of the elestro- 
ly: dissoniation of Manganic acid, which assumption is 

in agreement with the values obtained for the activation 
energy in the present paper. The difference: of the values 
of activation energies in oxidations with potassium per= 
Manganate and cerium sulfate is not only explained-by the 
assumption according to Merz (Reference 5), but also by 
the presence of a high-energy barrier in the ceriun-sulfate 
oxidations. & certain connection was found to exist between 
the activation energy of the latter and the dipole monen*, 
entailing an increase in the energetic barrier. This phe: 
nomenon is explained on an electrochemical basis. 

There are 7 figures, 4 tables and to REEOE SRT EZy 5) of 
which are Soviet. 
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TITLE: The Polarization of the Reversible Ferri-Ferrocyanide 
Redox Systems (Polyarizatsiya obratinykh okialitel]'no- 
-vosstanovitel'nykh sistem. Perri-ferrotsianidy) 


PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 4, 
PP- 952-954 (USSR) 


ABSTRACT: . Investigations of the problem mentioned in the title 
_ have been carried out already by many scientists, as 

there are Grube (Reference 1), Friedenhagen (Reference 2), 
Von Hayek (Reference 3), Le-Blanc (Reference 4), Gust 
(Reference 5). V. P. Il'inakiy and N. P. Lapin (Refes= 
rence 6); the latter pointed out that these processes 
take place without a diffusion mechanism. In the present 
paper the temperature-kinetic method of investigation 
described in references was applied, an U-shaped vessel 
and platinum electrodes having been used as eleoctrolyser. 
From the ‘graphically represented experimental data can 
be seen that the cathode- and anode curves take a symme= 
trical course, and that limit currents were observed 

Card 1/2 at 25, 40 and 60°C, The amount of effective activation 
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energy was computed according to a formula and an 
interval of 440.3 keal/mol was found. This is regarded 

as proof for the diffusive kind of the limit stage of 

the process and the course of the polarization curves 

is computed according to Nernst. By modifyin the apparatus 
the investigations were carried out in mixing and it was 
found that the mixing of the liquid exerts a. strong ins 
fluence on the course of the polarization curve. 

There are 2 figures and 1o references, 5 of which are 
Soviet. : 
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TITLE: ©. The Polarization During the Cathodic Reduction of Nitro 
_ Gompounda in Connestion With the Problem Concerning the 
Ratio Between the Electrochemical and Photochemical Processes 
(Polyariaatsiya pri katodnom vogstanoylenti ni trosoyedinenty 
v avyazi s problemoy sootnosheniya mezhdu elektrokhimicheskimi 
i fotokhimicheskimi protsessami ) 


PERIODICAL; . Ciseny: fizioheakoy khimii, 1958, Vol, 32, Mr 6, ppe1304~1312 a 
_ (ussR) a 


ABSTRACT: - Proceeding from a general consideration of elentrochemisal 


_. Processes, in which the fact is stressed that the activation 
me energy represents the degree of excitation of the electron 
_ shell, an analogy is expected to exist between the results 
of electrochemical and spectroscopic investigationsa.of systems. 
The transition of the electron by an external action is 
said to be the common elementary act of both processes, the 
specific aspects of both prosesses, however, having to be 
taken into account. N. Ne Beketov (Ref 1), Baur (Ref 3), 
N. Ye.Khomutov Ref 4), Maccol (Ref 7) and Lyons (Ref 8), as 
Card 1/4 well as A. Pullman, B. Pullman and G. Berthier (Ref 11), 
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The Polarization During the Cathodic Reduction of Nitro Compounds in Gon- 
-neotion With the Problem Concerning the Ratio Between the Electrochemical 

» -and Photochemical Processes 


Watson and Matsen (Ref 12), Bergman (Ref 15) and Hoijtink 
and van Schooten (Ref 14) dealt with an analogy between 
electrochemical and photochemical processes. In the present 
investigation mainly aromatic nitro compounds are reduced 
on solid cathodes in order to study the influence of the ; 
cathode material on the course taken by the process and 
to approach real conditions in the eleotrolysis. Views 
_ adopted by £..N, Terenin (Ref 15), by Ne Aw Izgaryshev and 
A. A. Petrova (Ref 17) and data by 8. A. Voytkevich (Ref 18) 
are mentioned and discussed, Investigations were conducted 
with the below mentioned compounds at copper and tin elec~ 
trodes at various temperatures, The experimental technique 
is described. The fact is mentioned that according to A. A. 
- Petrova (Ref 21) the reduction product of nitromethane of 
a reduction at 25° on tin cathodes in an hydrochloric acid 
medium contains Pemethylhydroxylamine as a basic product, 
‘According to the experimental results the depolarizing effect 
Card 2/4 of the nitrocompounds on a tin cathode is increased in the 
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foliowing. order: n-nitroaniline-o-nitrephenol=menitrophenol- 
~n-nitrotoluene-m-nitroaniline-nitrobensene-nitromethane. 

For the copper cathode the order: nenitroaniline-menitroe 
aniline-m-nitrophenci -n-nitrotoluene-s-nitrophenol onitro= 
benzene-nitromethane is Given. & complicated influense of 
temperature upon the velocity of the eleotrode reaction was . 
found. Thie results in the fut that no definite conclusions © 
can be drawn ‘as to the nature of polarization. The activation 
energy, which was determined independently of the potential 
is given to be 4500 cal, which corresponds to the effective 
activation energy of a diffusion ecrosess. From the evidense 
obtained it is concluded that in the case under consideration 
the concentration polarization is the decisive factor in 

the aleotrode prosess. There are 6 figuree, 2 tables, and 

21 references, 6 of which are Soviet. 
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ABSTRACT: In another paper a refractographical method for the determina- 
. tion of the concentration of a cuso, solution during electro- 


lysis was suggested. In the solution to be investigated the light 

beam went along the cathetus face of a prism, was refracted and 

left at the other cathetus face. The disadvantage of this method 

-is the fact that the light beam prior to its refraction passes 

the solution and is deviated from its direction by the various 

concentration gradients of the solution;this fact shows an 

effect on the intensity of the pencil of light. This again may 

cause a change of the black - white boundary in the photographic 
measurement and thus can influence the accuracy of the determina- 

Card 1/2 tion. In order to avoid this source of error the authors 
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- presented a modification of the beam direction, with the light ~~ 
beam not passing through the solution layer; thus a change of 
the direction of the beam is avoided. This method may be en- 

- ployed in the determinations of the concentrations of substances 
during their dissolution, absorption etc. There are 2 figures, . 
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ABSTRACT: - 


Gorbachev, 3. ¥., Kudryashov, I. ¥. S0V/76-32-8-30/37 


An Apparatus for the Automatic Stabilization of the Redox 
Potentials - the Redoxystat (Pribor dlya avtomaticheskoy- 
stabilizateii okislitel 'no-voastanovitel'nykh potentislov - 
redoksi stat) 


thurnal finicheskoy khimii, 1958, Vol. 32, Nr 8, pp. 1914-1915 ee 


_. (USER). : 


Since in redox reactions the change of the concentration of 
the oxidizing substance May on certain conditions change tha 
directions of the reaction it turned ont to be useful to ee~ 
cure en sutomatic regulation of the redox potential ata 
certein level. An apparatus is described serving for this 
purpose, and automatically recording the course of the redox 
reaction. From a diagram may he seen that a compensation cir-~ 
cuit with a ootentiometer PPYW-1 or Ped;and a mirror gal- 
vanometer, a vhotorelay with an electromagnet, as well as 

a cell with burets, vletinum elcetrodes and stirrer are 
acsombled. Ags the sensitivity of the mirror galvanometer is 
decisive for the securacy of the apparatug a polardzation re- 
luy according to a scheme by UN. CG. alekseyev and V. +, 
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